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MEM O I R 



to ARTHUR AIKIN, ESQ. 

Secretary to- the Society for the Encouragement of Arts^ 

Manufactures^ and Commerce, 

Sir, 
THE principal object of the present memoir 
is, to communicate to the Society the result of 
several experiments on manuring land for 
forest-trees; to demonstrate the absolute ne- 
cessity of deeply ploughing or trenching 
it previous to planting ; and of keeping it 
clean, and free from weeds, for some years 
afterwards. I had myself been long satisfied^ 
that this latter method was indispensabie, to 
insure success^ upon land such as is usually se- 
keted for plantings and believed most other 
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planters were of the same opinion ; but not- 
withstanding all that has been said and writ- 
ten on the subject, and though proofs of the 
utility of trenching and cleaning, and of the 
loss and disappointment attendi^^ a contrary 
prsuctice, are daily and hourly presenting 
themselves to observation, there are great 
numbers of gentlemen who, with these proofs 
before their eyes, still persist in attempting to 
raise plantationsr ]>y merely diggings holes and 
putting in the trees, and then leaving them to 
their fate amongst the whin^, the fern, or the 
heath, the weeds, or other rubbish, by which 
they are surrounded, and by which the more 
valuable trees are, in most cases, entirely de- 

i^troyed in a few years. 

• • • 

. I will ntow state a^ concisely as possible 
the result of my own experience as to the utir 
lity of trenching land previously to planting, 
s^d k^eeping it; clean afterwards. 

In tbiB year 1811, I planted a piece of land 
iUi this parish, containiijg about five 9.cre%, 
ax^oining my hou^e. I call this pLanta^rioa; 
I{o. ).r The land' had hee^ rcceiijdy i^c^oved: 



xiif^&tm Act of I^U^iwotlI;/ aDid at tiie^^K^ ]^ 
plta^ted was povered; wit]i heath and Tyhin^^ 
^ paused large. lyilep to be dug, iu which I 
planted Scotch fir, apd a proper assortn^ieni^ 
of deciduoiifei trees. The fir succeeded prettj: 
well, but the other trees made no progress ; 
ajud although \ 3f ^^^y fitted up the vs^ancies 
occa^oned by 4p?rfii ?ua4 4ec^.y , I foun^ Htt 
the end of four pr five y^o^ that ^1 the tres* 
but the Scotch fir, with very f^w exceptioivs^ 
were dead or in a dying state. I then had all 
the ground trenc^ied, and the vacancies filkjdi 
up with oak, ash, cbe^^t, elm, and oth^ 
deciduous trees, and have l^^pt it regularly 
hoed and free from weeds ever since. Th^, 
consequence has. been, that the last^HQientiape(i 
trees have made such a rapid growth, that I 
hav? ,heen enabled' to clear away the grepiter 
pjart of the fir;; acid the remainder must b^ 
tf^^ .put in another year or two^ to givfi; 
vppjfOi- for the other tifee$. Oae mounts^Q ^^ 
which bad escaped the deadly ej^ect of t^ 
h^V ^i3id whh^; g^ve a decided proc^ c^ the. 
advantages c^ trenching and cle^^ning tl^e 
]fiftd i^rrr^this tree ha.d barely kept i^i^e, |^c^ 
making iiip^thsq^ twiowr threie inches oi W^ 
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kkkye^i btit in Ihieyear following the trendh- 
mg, it threw out two leading ishoots, the iSmal- 
Best 6f which I <5ut off at thfe Michaelmas; when* 
ft tiieasui^d six feet two mches-tlie groWth o^ 
oiieyear. 

In the spring of 1819, I planted another 
pie6e. No. 2, containing about half an acre^ 
adjoining No. 1 . This land was trenched two 
feet deep, and has since been kept jperfectly 
clean ; and so great is the advantage of pre- 
piaring the land properly in thejirst instance, 
that the trees on No, 2 are now much supe* 
riorto those on No. 1, planted eight years be- 
fore, although the latter have had the benefit 
of hoeing during the last nine or ten years. 

It is .worthy of remark too, that, in this 
last plantation (No. 2), the deciduous trees have 
fet outstripped the Scotch fir in growth ; ' and 
14>dieve it is universally the case, that, where 
land is pr&perly prepared aAd kept clean, deci- 
duous trees will make much more wood than 
firo : and that, where the hole-digging system 
is adc^ted (unless the land is very good), the 
fir* are the tmly trees tha* win succteed. 
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The same y%ar in which my plajatatioi^, 
'^o. 1, was made, two pieces of land not op© 
j^imdred yards from mine were planted ; one hy 
the late Mr. Eichard Gurney, ajid the other 

"•** ■ ■ • - - 

by Mr. Hardy. Mr. Gurney's land was brcH 
ken up very deep with a four-horse plough, 
and large holes were dug amongi^t the heath in 
Mr. Hardy's. A good assortment of forest- 
trees was planted in both ; but, at the €xpira- 
tipn of three years, Mr. Hardy, finding 
m^ny (of his trees dead and the others makings 
little or no progress, trenched his land, and 
filled up the vacancies, and has since kept it 
r^^larly hoed and clean from weeds. Mr. 
Q^i^NEy's h?is been entirely neglected, and 
the heath and whins have been suffered to 
grow to the height of several feet. The con- 
sequences are, that , Mr. Hardy has at this 
time a fine fio^rishing plantation ; while in 
Mr. Gurney's (which is divided from Mr. 
Hardy's by the road only) ail the deciduous 
t;:^ are dead,, and nothi'ng remains but 
Scotch* apd larch firs. 
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A plantation made by Mr. Mott, .about 
half a mil^furj^h^r €n tq^soxb Crppa^p, wjb^i^; 



th^ kM Wa§ property ploiighfed aiid ptelnted 
olil has beefi neglected since, affords ajiotihef 
Jrodf of £h^ tiecefesity of cleaning the land Had 
keeping it clesln. The trees have been decli- 
niiigyearly , and nothing now remains but a few 
i^crabby Scotch firs, although an abundance of 
othfer trees were originally planted with them. 

Different rrtotiyes operate oh gentlemen to 
prevent their keeping youiig plantations clean, 
^ine thiiik it not only unnecessary but inju- 
rious to the young plants, the weeds they say 
keeping the land rnoi^t and shading the roots of 
the plants front the heat of the sun, while stir- 
ring the ground lets iii the drought. Otheife 
object to the expense (about sixteen shillings 
aii acre per ahnuiti for three years) ; and al- 
nio^t all, i belifeve, are apprehensive that, by 
keeping the land free from weeds, the cover 

for game would be destroyed. 

.' . ■ . ■ 

As to the fitist of these objections, nothing 
can be more palpably erroneous. It is well 
known, that nurserymen spare no pains or ex- 
pense to keep their ground free from weeds ; 
and ' '^^en:4t^ intairikbiy do the same, as the 



most effectual means of promoting the growth 
ef their plants. It is evident, that every weedji 
which is suffered to grow must rob the ground 
of a portion of the food which the plants; would 
otherwise receive ; and this is a consid^ratioft 
of the utmost importance J whenit.isremembfr^ed) 
thai during i the Jirst twQ: or three years ' of the 
growth of yfgung trecs^ th)ey must\he\pfim%paU'^ 
indebted to- ithe sitgenficial soU for their ndtirish^ 
ment: an^J, moreover, latid w^hieh? is j suffered 
tQ get hard cannot imbibe so xaudkii^ikle lettt 
Hjospheric moisture as it would f edeivje, if :thi^ 
surface were kept in an open and lo(jfii state by 
the hoi^. '^^It is quite a j^stake tb guppose^r that 
stirring land in dry weather lets itt;thtexlitei%ht f 
on the contrary,, it is tlieionly effectual ;m6aiD6 
of keeping it in a; moist ^tat^,, . the lop^e-naould 
detached by the hoe operiatipg as, it shade upoh 
the soil beneath. Let ss^nd about t^o >inchef 
thick, be laid upon, a, piece of bi-pkaa ground^ 
and in- the hottest weather moistui^ will be 
found, below, uwhile the ground -iidjoiniagi^hbt 
shaded by the sand) wilj^ if not pi^lyerised^'iba 
hard and dry for nearly a foot in depth ; and 
hoeing jKCoduces .the same e^^t ^s: thftli^ind. 

Amt to any: other abide than: thajl^produced by 

c 
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Ikmng, t&e [dantsi want fMme ; dud the ttMoye 
fK>werfiiI tke hea* of the sun, the ft^er they 
WiU.grow even upon the lightest soils. As tty 
ttie expose of hoeing^ ^hat can be the ohj^tft 
frf sixteen shillings an acre for three years^ 
f:^»npared with the difference in value betvi/^ett 
a good and a bad pfemlation-^between fifi^ 
growing |Janti» of mk\ a^h ^ and chesnut, aiid 
worthless Sebtch fli^ t Most gentlemen plan* 
fcMT' future^ profit^. Planting we ail know cait*^ 
not be done in the ^w^ nMwiner withototeX^ 
pense ; and if the extra cost which insurie* 
a profitable cfop be impaired, the object i^ en- 
tirely defeated^ fthd the moneys which is ei^^ 
pended wholly thrown away.' Ife wmild be 
^ite as reasonable for a faJrofer to incur aB 
the cost of preparing his land for turftips^ and 
then ta kse hi^ crop rather than be at the es^ 
pense of hoeing it^; as it ife for fe gentleman to 
lay out Ms money in (putting trees into tbe 
groimd, and then ^omitting to expend such an 
additional sum a» is absolutely necema^ to 
fifflal^e them productive.' ' 



■• i 



The ob^ction about game its^^qfuite as usk 
leaable asi the dtibetis. >1 ^adntit tibat he«lli 
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^d whins will a£brd better cover than land 
m a clean state ; but this will not last many 
years under Scotch firs, which it is well knowft 
will destroy all veg^a,tion beneath them. A 
px)d permanei^ cover is not to be had in a 
j^Lantation without underwood^ and this eann6t 
be made to grow amongst heath and whins^ 
Bor unless the ground be kept perfectly clean. 
To hoe yotmg plantations is, tiierefore, not 
less necessary to obtain a good cover for game, 
than it is to insure a profitable crop of timber. 

I have hitherto confined my observations 
to .cases in my own neighbourhood, but I 
€Ould cite numercHis other instanced there, and 
even in otl^r parts of the kingdom, of the to^ 
tal failure of plantations fin* want of trenching 
and cleaning, and of the success of others wherfe 
that treatment lias been adopted. Indeed a 
volume might soon be filled on the subject. 
The first person, I believe, who introduced 
4he hoe iato youi^ plantations in this county 
was my friend, Mr. Sandys of fr^/& next the 
Sea, who b^n to plan^*»upon the Holkham 
«iate for Mr^ Coke about forty-six years ago, 
•nd frh<) has f^oceeded in raising for that gei^ 



tiLeinan, .upon/a poor soil/iiearly one thottsated* 
a^res of the iiiosfc flourishing and valuable trees 
m the kingdopi ; but I sincerely believe, that 
if these treCiS had been assisted in ' their ' ekrly 
grqwth by- manure^ Mr; Coke's estate wouW 
have been worth at least one hundred thou- 
sand pounds more than it now is. / This may 
be regarded as a bold assertion, but I am coni- 
vinced that the estimate is below the marid. 
These plantations are from twenty-four to. forr 
ty-six years old, which gives an average; of 
thirty-five years. Now if we add only three 
pounds an acre per annum for eo^frfl growth 
during thgit period in consequence of manure 
(which is a mere trifle compared with the ae- 
t\ial increase), it will amount to. more than one 
hundred pounds an acre.— See Appendix^ Nol 
1. From Mr. Sandys I first learned the 
necessity of trenching and cleaning land for 
trees; and the reasons which I have before 
urged, to show that necessity, > have beeti 
mostly derived from him : and I think it no 
more than just to offer this testijjiony to the 
merit of a gentleman, who is no less distiti^ 
guished for his ability as a plantjsr; than he is 
fpr tl^e taste whicfet i^^ \iiiifomnly 4iaplaySi m 
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a ikndscape-gard^der, in omameating an^ 
beautifying gentlemen's estates. /{t 

- I will now proceed to show the effect of 
MANURE upon the growth of forest-trees, r 



■ f 



- In the year 18t8 I purchased about an acre 
of iand, No. 3, adjoining the plantation, No. 1^ 
This land was originally heath, and was allotr 
ed under the Act of Parliament before men- 
tioni^; but instead of being planted, was culft 
tivated and cropped with com, and other agrif 
cultural crops, and when I took it was in a 
rich state. I converted the greater part into a 
garden, and planted about one rood with fo- 
rest-trees, having /?r^f trenched the land about 
two feet deep : since then it has been kept 
thoroughly clear from weeds. These trees are 
now in the most prosperous state ; and taken 
altogether far exceed those adjoining which 
were planted seven years before, and are also 
much better than.the plantation. No. 2, which 
was made without manure in the year foUowr 
ii^, nmking every allowance for the addition- 
ai growth of one year. Some of the oaks ar^ 
Ibwenty feet in hei^ht^ und measui?e eighteei^ 
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mekes round at the. bottom, idfad the oUiex 
trees are equally good. ; » . ^ 

''"- In the same year, 1818,1 planted £»e veral 
trees in borders well pr€|)ared near my houae^ 
No. 4 ; and, being intended for ornament and 
i^elter, more than ordinaiy pains were be- 
stowed upon them. Tiiis labour they have 
amply repaid. There ajoe elms, oaks, and 
locusts, from nineteen to twenty-e^t feet 
high, which girt in proportion ; while trees of 
tk^ same description, planted at the same 
time upon adjoining borders not so well pre-» 
pared, are not near the size. 

In 1820, I purchased some more heatk«» 
land near that above mentioned. I caused the 
keath or ling to be pared off and burnt, in the 
method recommended by Mr. Gobbett in his 
^^ Year's Residence in America ;" and in Hm 
Allowing year I planted about twelve acres witk 
forest-trees. Upon part of this twelve acres. No* 
5, I had the flag-wishes spread before the trees 
were planted, and removed the ashes from the 
remaining part. No. 6. In the first year^ 
Ifee ti«e6 upon die land where the ashes had 
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ht^ spffead, ishowid a most decided sttperibrity 
orer the trees where the ashes hald been remdt 
tied, and the difference has become more manin 
Jhst' kt^ry succeeding yedr. It is nofw indeed sd 
retf great, that it iis Scarcely credible it shotil4 
ha^fe b^tt |)ifoducfed by iuch a cause only; 
but that is the fact, the land being precisely 
of '^e same q^aHty^ treated in every regpect 
in the isame way e^ecept' as to the ashes, and 
fiknted at the same time with the same kiml 
ti trees.' The 'trees on the one part areninA 
or ten feet high, and so clofee together that 
they must be pniAed and thinned considerably 
this year^,! while thbse? on the other part are 
not morie thiin three or four feet in height, 
arid by no means cover the ground : and I 
T*rily bfelieve, that thd Mroer will be bettet 
at ten years old thftn the latter will at twenty 
«if twenty-^ve. In order however to enabfe 
tJie Society to form their own jtidgtnent on 
the subject, I send specimens of the trees from 
bo^ J)art« of the plantation. ^ 

I 

Upon? anotl;«et' part of the above twelve 
a^jreif^'fttMn whick the ilag-ashes were removed^ 
No. ' 7^," I spread wme nkfi'ixi^^brkk-^kdf^^^ 
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the treeis there grow quite asf vigofDUsly-fflf 
those which had the benefit of the flagnashes^ ^ 
and from this xirGutastance'I am conyinfced 
thaSt marl or ferick-earth is very serviceable itt 
promoting the growth of trees upon poor Ugfal 
soils. Specimens of thfese fere^s jtre also \ sent^ \ \ 

■ : ■ • . • , 

■• • . ^ I , . ■ • r • » • - ' ■ , . • , • 5 T .- . •*. ' i'^ 

• . • • ^ ■ ■ ' ■ • ■ ' . ; ! > ; • 

i 'Having thus ivitnesfeed the efficacy of ina- 
hure in the ^ several instances befwe iweii4 
iionfed, I determined never to plant another 
tree without first manuring the ground., In 
the summer of 1823, I hired^oirie ^eof^-land^ 
No. 8/ of the Fishmonger's Company cf LMik 
tion,' for forty years, under ah agreement ito 
plant fifteen acres, having the benefit of the 
|)lintation during *the term, but leaving* the 
dottipany one hundred ti*eeis an acre at the aid 
of it. It was obvious that the faster I could 
make the trees grow, the better they would pay 
me ; and with the above experience before m6; 
I resolved to iXKimn^ the land with both marl 
and muck. I caused the land to be dotible 
ploughed first with two horses, and then with 
four, following in the same furrow, by which 
ibeans the • soil was stirred to the depth of 
eighteen or twenty inches. I fortunately 



jGatand tbe^ Bcsoaim, of adi cM^ in tl^ 

iftfifce^; in^ I banfowed and spr^ytl 

tn^nty cart^oads^ per aere. This I auffeF^d 
to lie and pulverize all winter : and in the M^ 
lynrfng fipring (viflL in April, 1824), I carried 
€iiiliarn(l 8 jwead I twenty:, loads per acre of good 
rotten mudk,. i^ouglied it in, and plantedl tht 
tr64i3,.whacltQ(»n8isted of oak,, ask, dm, chesnut^ 
aaidl Uack Italian poplar, with a few of otheir 

9Wts.^'>' 

They took exceedingly well, and many of 
Ifa^ niaxib T%DEOus skoots the £rst snmlaer; 
the second year they nearly cofvered Hm 
gwuhd ; Imttdiring Ihk gammer thekr growth 
kaa been prodigioiiia : maiaay of the ask tmes 
baire made .^ots upwards of five feet lbpg^> 
stad, upon an^av^rage^ I think both they and 
thc^ oaks kavie iqcreased this yeanf full tln^ee 
feet in beigtit; The; chesnnts have not done so 
well; but the poplars: h^ve made su^h pro^ 
gress, that they have actually the appearance 
of trees eight or nine years old. The severe 
drought, which has burnt up trees on land in 
a poor and foul state, has had the effect of ad- 
ding considerably to the growth of these, 

D 





Hh^ 4)ayp joeyec. fajxck tb« «|>f((eiU;Mc^>ot«aH|Al 
ing^oistope^ although not si cbopt)f t^^(^ 
upon them for a period of several weeks do. 
png the very hottest jeal of th§ sumi?^^ 
This luxuriant growt|i I .attribute to tha de«]p 
ploughing, to the highly manured state of tl^ 
land, and to its being constantly kept cleail 
and loose upon the surface .by means of the 
hoe; and I firmly believe, that when land is 
in this state, the weath^ in £n|^and: can 
^ever be too hot for forestr*trees. 

» *- 

It is necessary to say something about i;j|^ 

expense of doing this, as I am awa!re that an. 

^j[ection would be raised on tbat;ground by 

lOinost every gentleman to whmn this mode 

4;if]^[anting might b^ i^omn^ended. . Witii th^ 

oview of exciting attention to the imbject, J 

have put up a board in the plsmtaticn^ by th? 

.foad-rside^ enwnerating aU the {^irtiqalan^ 

^which I will here ccqpy : 
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J i ^iii w l i tf al Pimtalkmf Munag the efHi^ tf «HMiv^|i 
i, XciMf/oir/'oref/.SVeBf. Pkmted m ^tU^ ISM, t 

COST PBR 4CRE. 

Tfr^lfitfloadsbfrnarlatlScI. £16 

fVetity £tto of muek at &8. • • • .. ..4. • « .^ « 6 0^0 

SSiov^ilig. the Jaiid« •.4**«» tji ••*•*»•••«••* • 10 
^ireas^ carriage, and planting . /. , '' 1® j^ 
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' Totat cost p<^r acre . « • «£I4 16 

Tht ploughing I think I Imve put ten shil- 
lings too low, and therefore the total cost per 
acre may be stated at fifteen pounds five shil- 

%9g8. 
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Hiis may and wiH be thought by many tb 
be a great sum : but a nurseryman will not 
p3ant with ^oeiJ'treei?, and fill up for thre6 
years, under ten pounds an acre, exclusite of 
pkmgking ; and observe, that when you manure, 
yeii' nevar^want to fill up, for all the trees are 
sure to take, and instead of filling up you 
may^ after the third year, take out and trans^ 
plant at least a tenth part of them. Look too 
at the mpid manner in which the trees grow, 
and how much more quickly you get a ^lanta* 
ti<m into a paying state, than you do when 
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tpew M^ 'pknted witfaAiul^ iiiAii^a^ 
huiMiiSd^ a^acirejs of land, wklch t^*6^f M^led 
from fifteen to twenty years 2^0 at an fexpensft 
0fmo?e than ten pounds an awe, the tifee»;0« 
*<rhfeh would not now be v*hi€^ at thfe t>«g*^ 
4iaf cok of pkhting thfeth ; wheteasi: hM -im^ 
mird more been expended in manuring aria 
Jnr<]|ierly prepafiBg4he IgBid, they would have 
been worth fix)m fifty to One hundred pounds 

• ■ A r^rd to economy m ^antittg^ i« Bcmm 
times carried to too great a length. A geErtte* 
Inan (Admiral Windham), about eight miles 
feom me, f^steted^ ^ iti thib ^ saitie yean dm which 
l^ flatted /part tjf No. 8 (l®24)y ^wrty laares Bf 
Imd upon a. eheal^if)l9a!t. >Sc»xie Si^chns^ 
l^rsuaded liim <^at neither trenching^ plonglo^ 
IBg, nor cleaning wm necessary : . that jiast to 
ime aiiag, by makiqg a triangukr; immim 
tmd putting ill a seedling plant anid priesdiig 
it down with the foot, w;afe quite sufficient to 
nifee ini|uick tiidtie a flainkdbitig andi Taluablf 
jj^bntation; alid that,f as to the grass p and 
wded»iiAiey would) kieisp thai 4Q*ees^warait And 
ibakeep ant thedtov^t^-^tb^^ w in iSmi 
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h^jkmt^thotkt^{h^^9s^ mmtkis^iy9mi lift 
liiigii^ ab ajore. > Most gentlem^a ai:^ deposed: 

^pK)y«4 ^^ pkut^ the fiwly i^K»res^ ; BuA 
t£^ |)kntatiofi kj a fpftid faiture. ? jpt* iarerfs 
Oth»t is^ gbaefat of th^iii^^ ai\e aliva) we djndM 
eskiiW^y xhobed up ^fi]bh graiss abd if^eeds^: jaud 
a]i3 JAteraUy ivf^tk Bothiiig. The<9[umof<tiiite 
pMinds t€9^ shillii^ an itore, amotmtmgpaltcN 
g«thw to otie hiiitdi^ rand Ibrty p^mids^; jd 
tbs^re^re as coiaapletely thtown: aw^y> a^ i£ i| 
JKld be^pi ^east into tJ^ sea. Bes^ides ther }{>4 
o3f the mioney, there i)» the lo» ^ titn^ ^hi^ 
eamnot be pecoVeiiedX the rait df the land If i| 
vviir^ fmrth any tlwigy and the 4iofiificati<it 
ef having a iaTOUlite object dented; fandruM 
all tfbi»^ gentlemen expose ihemselves by.<ait 
tetai|ftiiigi to effeet impfovements paxsimomif 
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Bannetts of f&oit land generally fell into 
the Bttsie .eitor : th^ do not perceive^ ait \tBtn 
iiiilriUmgt to b^ere^ that it is the triflings ^if 
petiser ol^^ailitfle e^tm ^aumxi^ thai i»cmium 



M itie^ difference, ^^tp^A (Ms sort of laifd,'B^ 
i^en dn abundigint and a shorC crop ; btit ^(iiftl 
sfticli k the case- I have frequency obserV^ 
^ tfty own immediate neighbourhodd.' I hattS 
Alyself giftWrn upon poor heath-land Bfitte, te*f^ 
di3^ in one'in^nce eleteti ciDotnbs two iMiBd^ 
els of wheat an acre, whfle the adjoining laiidj^ 
df the same descriptioil' and quaKty hainer 
fiever exceeded sii ; and this has been eflfefift-* 
^ merely by laying on an aiddition&l ^^tii^^ 
fjr' of eight loads of muck |ier stcre. Mf 
i^ighbmrlaim 6ut on twelve and I twenty 

niave grown ten. It does not appear to be 
{^siesidered; iliat, in high fkrinin^, the muck 
|6 %ie only additional p^ of the expense, i^i 
tffibge, seed-corh, rent; poor-rates, and la^ 
bottf, bdng the same whether you grow six 
cbombs or ten; The same observations wiH ap- 
{dy to trees, which are sure to pay for all thi 
extra cost and labour bestowed upon them. 

I cannot conclude Widiout i^ting a dr* 
<^ttnstance, which exemplifies in the strongest 
BiKtaier Ihe power of manure when applied t(^ 
a ttiJbatt^ 'fest gfotringf tree: ' I ^adhide to tk» 



in plsoitisitiou^ Nq. 1, ia the year 18^.1; axui 
Imvg .niteucLed for omameiit, it was^ planted 
witb maiiw::e, Itx 1&24 I cut it ^own ; md^^ 
ux the fi)lIowi;)g 9^la]ner^. it threw ,9ut seYe|ca]ly 
shootn^ one of which at the autumn 9iea9ure4 
tea feet in height, . The follomng y«ar it in^ 
deased six feet^ and measured sik inchea 
Xonv^ at the bottom; but the upper branc^ 
having been blown off, I cut the tree down 
a^ aeat it to Mr. CoBBinrr, at 183, Fieebi 
SUr^, I have requested him to send it tc^ 
the Society. ^ 






' This year I cut down anothei; locm^ 
ifldch was planted with manure at the same 
.tima \ipon a soil still worse, one of the shocrf^ 
^m which has g|X)wn to the astonishing lengtiU 
^ eleven feet* This I have also sent to the 
Society. 

The success of a plantation almost entirely 
diepe&ds upon the trees being well ASf ^. Qhi 
good land, this will be the case without a|iy^ 
other smistance than trenching and deaning^^ 
but, on poor knd^ mawureidJisQ is nece^naiyj 
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IHi&itidH cn^e the plfiAta txit rtmke out ibiiiim 
ivm ^lid iti^QsoasL rootK, . by ii(3iieh tiieir %)i& 
ii:fib(£qi£^. I. am awxm thafan opinifiQ^ili 
^tertsdned^ that planti^ Ttaeim a. eowiderahhi 
Ibirt of dieiriiDurishiQeiiiJtam the air;. biiti£ 
this he 90^ it can onJiy be thrw^ the m^duiiii^ 
o£th^h" branches^ anid leavifes, a& beings so BQiaity; 
dannnels OF Yfehioksi through which that vtrnt^"* 
ri^ntk^qoaveyed or imhihed : and if ma., 
nnre increases * the size .aod naniber iof ^i^boMf; 
blsiiicihe^ liiid kai'^eB^ as^ it cevtainl j; A^m^: . ilir; 
fi^aws Jilaiayt pkntsi are thereby ftnriiii^ed wii^. 
additional means of obtaining food^ ithgiiig} 
obvious, that a tree, with luxuriant branches, 
ij&u.'it posses the power of takjpig up fi)Q4 fl*om 
iim atmospdiiera ia a much. §pceat^ vdeg^ 
Hxdxx. a fdable plant, with bi«t Uttle wood and. 
fewi^kaYesi; and, therefore, maiiure ib equally, 
beneficial to- plantsi, whether they derive ihear> 
nom-ishment partly from the air, or nrhoUi}p< 
from the soil. 



■ * 



Coimd^riiig the. zeaA. and expeiisfi m^ 
whick aUi agrumliural impt avenaeuts Jnivs h&a^ 
a4opt^ 'and piqrsued,. it is- natheit , jsmsfgvmQ^* 
thai gODtleiaea dacxuld have devafasd so litllft; 



4i»4t(g^ntte«Mgh%i<e itldt!ic€!d to p»nT^ tketij^ 
^«fe^(*feffife; 'tiridto'ihe hnpr^bii that *ih^ 

^;'fit I9lk m^firiod of¥ituiii'is'^o remote ^HH 

mm^e^^iim^vf", biit if flifey iMd ^dttcfe' 
^>%dmhi<i^' 'flia<^ i^ a' tlioffe tibe'rdl expen- 
^thtfffe^'4^'ltt%htminselfeis drtadli a speedy 
«fid' c^mih '¥^l:b, '6tie of 'ihb great obstadldi 
ifiJTiri'iftljttxIifed iM! -pi^iaKife 'rtibfle of plstnt- 
ftig-%6efld ^ teitiOVedl arid we itti^ht lidpe ^ib 
iBjfef»flie 'tf(Jttiitt*jr agalli 'enriched and enibeli- 
ttftiefl, '«te*it'eviaeitltiy*i»»TaB'in/or>»«r tiiries, by 
'fttfeSte df bakatld dther Miisafle tittiber. In- 
l*ttid 'ctf witnessing, as *#i3 nbiv do, inrinmera'- 
•bifeiJticits covered 'iVith perishable "firs, WHlch 
ttlfte 'trcyirtliless intompaifison with other trees, 
**ft*icfeptfl^fe"tb the ^ye of taiite. 1 ^m the 
more inclined to indu^ in this anticipatibn, 
and to^b^H^e^thdt ISO desilratlle in event wil! 
t^^fi'^lPttte^^^judibes and opinions tv1iti3hf 



have alluded tp ;be, jr^m^Yied, Jfram t]3# ^fU^m- 
stance, that; nrost gealiepien are mM^ l^^i^it 
of adopting the moNde of Q^d|t^r^i^^reco^u^©p^ 
upoi^^ other .oQcaJiiQns, j. J^o ope |t)3|nl^ pf plantr 
ipg fruitrtrees, eyen in .a . gard^Qi i • without 
manure ; and no good farmer ^ttesQqpi;^ to jstise' 
a fence, upon ordi^jiai^ ,l^Ad,.v without , wejl 
mucking it at the tinve he planets the) l?iyer- 
Fences so raised will make g^fa^teri progress i^ 
one year, than th^y,wiU in^^hree wiithQji^^ 
nure ; and th?ce is: »o .rea^Kjn why the, (I^^lhi^ 
stimulus shpuld not prove equally hej^i^K^ 
when applied to forest-trees. I l^ppe^^ ^pwey^jr, 
that some gentleman, with be^tit^ pi^^qis^ tjbai^ 
I possess, wiU giye,theexperjlJ[tte^tr?^J#^^ 
upon a lai^e scale. It may be d^fl^vJ^r;.?^ 
some situations, to. obtain sufEci^exi^t iqucI^;;; 
and it is therefore deserving of cojasidemtiQ% 
whether artificial manuires will not answer tb^ 
purpose. I am of opinion that they wiU ; but 
I intend to try some experiments on the subt- 
ject in the ensuing season, the regu^^.of wh^c^ 
I will communicate to the public.7Tt-$s^^ 4ppf^ 
dix^ No. 3. I am. Sir, ^ \ :;. . . 

Your most ojbedient servant, 

Holt. W. WITHER, }\m. 

Oct. 28, 1825. 
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JNOTi; REFERRED. TO IN PAGE 14 

Tirilki^ p^iihds siti'adre is oiiiy four penc^ halfpenny per 
Mdt whidi the expetieh^ed bbserver Will consider much 
imder th6 annual ditfefence between fast and slowgrow« 
ing trees. 

• Since writing' the Memoir, {I have been favoured by 
a friend with the twenty-sis^tb Volume of the Transactions 
of the Sbmety of Arts, containipg a communication from 
Mr. Charles Waistbll, and several ingenious tables 
constructed by him, for showing the progressive annual 
increase in the growth of trees, Mr. Waistell states, 
from his own experience, from the best information 
he could obtain of his acquaintance, and from various 
authors^ that ^ the increase in the eircumference of trees 
is generalllir fk*om one to two inches annually, and from 
twelve to eighteen inches the annual increase inheight. 
Now if triees planted upon poor land, without manure, 
will annually' increase twelve inches in height and one 
inch in circumference; it may J think be fairly assumed, 
that, upon land well manured^ they will increase annually 
at least eighteen inches in height, and two inches in cir« 
cumference. Ilie latter growth will product six timei 
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as much timber, in any given period, as the former. A 
tree, thirty-six years of age, growing twelve inches an* 
nually in height and one inch in circumference, will con- 
tain only five feet and nine parts of an inch of timber 
(vide Appendix^ JVV>. 6, Table I.) ; whereas, when grow- 
ing at the rate oif ^fefeei^iniiiei*in^tei^ht and two in- 
ches in circumference, it will contain thirty feet four in- 
ches and six parts of an inch (Table 11. J. Some of the 
tables show the number of tr^es to be cut out in the thin- 

r *■* ■ ^ . 

ning of woods, and the number l^ft standing, at every pe- 
riod of fo^r years^ from twenty up to sixty-four years ; 
and the number of feet they ^iH r^pfectivefy contain at 
tl|o§e peripds. From t^i^i^e jl#]^lei^ it. ^l?ffP^i^ .tlmKittfl?f|ii 
aflau^ly iqcre^sQ twelve iwjief ift height. an4,o?>ft:^j/jhi^. 
cii)cumfjerQ5^Qq, th^i^ sfeouW, ^e qui <M»t j^er, a^^rg ^^ktd 
thirty-six years* , . 

I8g2,ttw^ cootafewg 803^ «^et, 
and^ left standing 840 tf^ea eont^ining- 426(1 Um^ 



' 



. bfing totals of ,. . 27^ trees conts^iij^ing 728^ feet^ 

tAile the contents 0^ trees t^f^en ^ut, jfi^d, lpf|t, ^tw^W 
in woods, which have increased, ^i t^e ri^t^.qf^^btie^ 
ipchiQfir in height and twx> inches, ii^ ci|rqyn)f€}fei^f|, yfjiji 
for the «ame period he as follows if , 

Taken out ... • 2349 trees^ containing^ tO,865 feet. 
' Standing . . • . 378 trees containing 11^314 feet^ 

Total JJ72g tr.e<?s contawpg .%l^ feeU - 

Pifferenoe per acre from extra growth 14^881 feet-. 

< . . > ... 



APPENDIX, 2ft 

If the calculation be pursued for the whole eriod of 
$iMy.(btir yefiifi^, the result wiU be as foltowij: 

]Wtto,qftrees.lftft,^a^ngfqff.§4jeiW^ ^j^ > > gQtl^ ; 

Piffeceof;^ ip q,u»^t|t^ 9f timbre j^er aqr.e 19 feyQiir of,. 

I assume, as a fact proved by my own experience, 
that the difference in the fflrowt^. of trees manured and 
act manured very considerably exceeds six inches in a 
year, ^f^tre^s- 0|l M^.. '^kb*i^: 09^ %>u$fnd acw pj[ 
plantation ipay c^f i^ay npt hs^yet s^ve^iigjed in growth 
more than twelve inches yearly; but supposing they 
have not iQf(4f^mqi;^i))^^ tweli^inc^^^hei^ if ^anured, 
they would have made eighteen (and I am of opinion 
that whatever their growth 'may have been, the drffereAce' 
would in proportion be equally great), Mr. Coke's I08S, 
by not ipatiuring hif land, will be far beyopd the esti- 
mate I{ h^ve m^djc^ ii^ the Memoir. His trees have on an 
average been planted nearly thirty-six years. Now at the 
end of that period it will appear, by referenoQ to Mr. 
Waistell's tables, that if these trees had made twelve 
inches in height ye^ly, be might have cut 3036 feet of 
timbei; J90* acre, aiul h^v& VtH standing 4250 feet; but>' 
if they had made eighteen inches per year instead of 
twelve, he might have cut 10,855 feet of timber p^. ciiorer 
and have had now remaining 11,314 feet per acre. The 
extra produce of the 1000 acres would, therefore, have 
hwn yi^lfi/^^Uft of- timber, iiMch^ «tt 6ne shilting 



only per foot ($n(i the least valuable timber selb at a 
higher price), would amount to the enormous sum of 
£744,050. Surely these calculations are worthy tlie con« 
sideration of th6se, who, though regardless of their own 
einiolument (if any Such ifcire be), atte- yet ^desirous oi 
fintling profiidbk employiAerit for tfee poor. 'Might not 
thej public fojrests, and the vast -tracts of waste land 
throughout the kingdom, by the judicipus application o^ 
the unemployed' manual strength of the 'Country, be 
made an inexhaustable sbui'ce of 'nsitibnal and individual 
wealth f 

^ '»•.■•. • ' . ■ ■ . • ■•'>;•■ • . • J . 
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ADMEASUREMENT OF TREES REFERKED TO 
IN THE FOREGOING MEMOIR. 

■ .• ' . . . « • I » V« . • 

No. I. Mvrth Side of Carriage^lioad;. * • ""''' 

1|, Wych Elm, planted in 1811. 
"o ' Height, 21. fe^t 8 inches. i{^ . 

C21^t botioip* 

Inches round, • « •• • <19 at one foot up. 

(13 at six feet. 

« » - . 

t . • • • 

2. Oak, planted in 1811. 

Height, 23 feet 5 inches. 

^20 at bottom. : 

Inches round, <i6 at one foot jjp. 

fl3 at six feet. 

i » . ' • . . 

3;;^vAsH, planted in 1811. 

. Height,' 18 feet 8 inches. 
! U: > (14 at bottom. 

lM}lf$^. roMBd,:c„ •if^i»!.# .. % . ^.i .^►• •: ^11 atiOno- foot up. 
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4. Stcamorb, planted, in 1811. . 

•'''■'* flelghCSOf feet; ^ ^ ' 

' * .M .' '. ii C16 at bottom. 

Inches jpund,} •., • ..> . •., ^f-M* • -.r ^ i^f :** o/je.fo^t |^. 

Cll at SIX feet. 
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6. iipcV^ir^ platifed in 1821, and standing within 8 fti6t 

of the four last-mentioned trees. 

. V .;s ; , i .^ Cl5 at bottom. 

liK^s round, .iiU-« • ..• • ...• ••••-.*• t .V^ ^^ ^^^, ^P^^ MF* 
.?»;:. n^ (10 J at six feet. ' 

JVo. ///. /» Plantatij(m.€^j<niifng JSTo. /., betn^ a coit- 
iinuation of I^ordi^ Sicfe of Carriage^Road* 

.,,t, , / '•*^ Pjanted in.lSia _ . ,,;. .j 

6. Oaik. Height,^ 20 feet. 

C18 at bottom^ 
Inches round, ' , V... ; i-X # • •, . .'i. . « jl* dt'bne foot i#. 

(10 at six feet. 



7. pA»h„.HeigH |18 feet. 






.» 






15 at bottom* 



Inches round, ..: ^llf at one foot up. 

( 9 at six feet. 

8. Spanish Chissnijt. Height, 18 feet. 

C24 at bottom. .1 
Inches round, .-, <20 at one foot' up. 

^ (l3 at six feet, . t 

9. locusT, planted in 1821. 

Height, 19 feet 6 inches. : j 

C14 at bottom. 
Iiiches round. ./....,,. ,,,. ..... ,,<12J at.on^.fopt up. 

/ » ( yf at SIX feet. 
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No. IV., Border ^ Grassi'pTdi. 

; ^ Planted ia 18ia 

•5M). *CJiiicJtrft^fEJl' fltsr. Height, 28feet 4'iHKHfti 

(23 at bottom, 
ilncfaes round, .;. .,.u .f. .. . ^#^, . . ,. . <1^ at ppq foot iqp. 

. ' . 06 at Six feet. 
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lU Chighbster £l^. ^et^;'% feet 7 inches. 

jP C23 at bottom. 

•Idc)ifes rotind, ^,;jr. ;.-. ; ;.-. ; .-.-.• ; .-.•.• ^18 »bt»«life ft^dCm 

**^^ (14i at six feet. 

12. Chichester Elm, on contiguous border not so well 

Cl6 at bottom. 
Inches round, • . ,'..^.\ ••'• • •• .'•';'•% <12 atone foot up. 

C^Oiat'six.feert. 

• . ■ " 
.13. ^LuccoMB Oik. . HejghJ^ 19. fec?t, 9 .inches* 

14 Hertfordshire Elm. Height, 18 feet. 

\17 tftbot«Mn. • 

Inch«s<Tbuiid, <.^i • <14 atonefootup. 

C . 9f iLt «iKife«C 

Border of South Walk. 

15. SPA!<»ii Cfli^s^UT. Height, 17 feet 8 inches. 

(20 At bbtroftt. 

Inck^ tt>tind, <18 at one foot up. 

(10 at six feet. 

16. Spanish CiMMtt^. ^H^i^t^<t9feit 6 inches. 

(21 at bottom^ 

IiiclrtS rfttitod, ......<18 at dfle»fb6t U^. 

C 8| at six feet. 



17. Locust, planted in 1821, and standing within twelve 

feet of the two preceding trees. 

Height, 19 -feet ? inches^ 

^19 at bottom. 

Inches round, . . • , slS at one foot upi 

ni atsixfeet* 

By Green Door. 

18, Chichester £i^m^ planted in 1816. 

Height, 28 feet 9 inches. 

C23 at bottom. ' 

Inches round, •..»••. ^ sl8 at one foot up- 

Cl& at six feet 

N». 3.' 

NOTE REFERRED TO IN VAGESA. 

t 

I ASSUMS, that five pounds an acre is a proper sum 
to lay out for manure, being equal to twenty loads 
of muck as I can purchaae it, inclu4iDg carriage* I 
therefore propose to manure after the rate of five pounds 
an acre, with lime, with rape->cake, and with ground 
rape-«eed separately; and I also intend to try salt, at 
the rate of from ten to twenty bushek per acre. 
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TREES SENT TO THE SOCIETIT. 

From PhMaikHf No. L 

Shoot of a Locust Tree cut down in April last, 11 feet. 

The tree was planted in 1821. 



Shoot below the ^affof a RosB Acacia, 8 feet 9 \^ 

ches* 

Four lateral shoots of iiocusrris, from 7 feet to 9 feet 

3 inches. 

#Vom iVb.^ F. planted in 1820 «/>a9i Xaracf spread with 

Flag'Jlshes. 

Ash, height 6ft. llih. length of leading shoot 2ft. Oin. 
Oak, 7 3 2 9 

■ • • 
From No. VI, planted in 1820 without any Manure, 

Ash, height 6ft. ^^3ii>. length* of leading shoot, Oft, 8in: 
Oak, .... 4 t) 1 1 

JRrom JSTo. VII. planted in 1820 itpon Land which had been 

marled. 

Ash, height 9ft. Oin: length of leading shoot, 1ft. (Hn. 
Oak,.... 10 2 6, 

From. No. VIII. planted in 1824, tipoTi Land mckured 
with twenty Load» of Muck and twenty Loads of 
Miorl per Acre. 

A^H,^ ^height 6ft. 5in. length of leading shoot, 4ft. Oin. 
Asa; ..;. 6 1 ................ 8 7 

Oak, .... 6 6 ................ 3 2 

Oak, .... 6 4 

Black Italian) m /c *- ' ' o js 
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Ho. 5. 

MR. WAISTELL'S TABLES RESPECTING THE 
GROWTH OF TIMBER. 

PubUdud in UK aeth nl, of IheTrauictluu sf the Societj of ArU. 

CALcaLATiOHs, showing every fourth year from 12 to 
IQOt the progp-estive aanusl iocrease in the growth of 
trees, and gradual decrease in the rate per cent, per an- . 
num, that the annual increase bears to the whole tree. 

The whole height of the trees is taken to the top of the 
leading shoot, and the girt tn the middle ; but no ac- 
count is taken of the lateral branches. 

If trees increase twelve inches in height and one, is 
circumference annually, their increase will be as under* 
mentioned: viz, ' 

TABLE I. 
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If trees increase eigfhteen inches in height, and two 
inches in circumference, aimuAllj, their increase will be 
as undermentioned : viz. 

TABLE II. 



Jl 


1 


i 
1 


CoDtenb. 


u 


1 


i 


' 


oalmlM. 


""c™':'"" 


T^ 














TT 






io. pl.«l. 








12 


18 


3 


I 


1 6 


13 


ly 


Si 


1 


5 1 


o' 3 


7 


2fl*S 


16 


24 


4 


2 


8 


17 


25 


M 


3 


2 4 


6 


4 


19-8 


SO 


30 


5 


^ 


2 6 


21 


3! 


5i 


6 


3 6 


9 


9 6 


16-5 


24 


36 


fi 


Q 





2ft 


37 


6J 


10 


2 6 


1 2 


6 


13 


28 


ii 


7 


14 


3 6 


29 


43 


73 


15 


10 6 


1 7 





IX 


39 


4S 


8 


21 


4 


33 


49 


S 


23 


4 8 


2 


8 


9-6 


36 


54 


g 


30 


4 6 


37 


55 


9 


32 


117 6 


J 7 


1 6 


8-5 


40 


60 


10 


41 


8 (J 


41 


61 


10 


44 


10 3 8 


3 2 


3 6 


7-a 


44 


}Q 


11 


6S 


5 6 


45 


67 


11 


59 


3 10 


3 10 


4 


6-9 


48 


Ti 


12 


72 





4g 


73 


12 


76 


7 1 


4 7 


1 


6-3 


52 


78 


13 


»l 


G 6 


53 


79 


13 


96 


10 11 6 


5 4 


5 6 


6-8 


S6 


84 


14 


114 


4 


57 


85 


14 


120 


6 8 6 


2 


S 6 


5-4 


60 


90 


15 


140 


7 6 


61 


91 


15 


147 


9 2 


7 1 


8 


5 


64 


96 


16 


170 


8 


65 


97. 


16 


178 


9 4 


S I 


4 


4-7 



Mr. WaittelVs Explanation of the Cotutrtiction of^ Ttf^ 

lies l. and II. 
Torender the preceding tables easy to be understood by 
persons not accustomed to calculations, 1 will state tb« 
process of the operations in the first line of table 11. 

The height of trees at 13 years of age is supposed 
to be 18 feet to the top of the leading shoot, and 24 inches 
in circumference at the ground, consequently, at half 
the height, the circumference is 12 inches, one-fourth of 
this, being 3 inches, is called the girt The girt, being 
squared and multiplied into the height, gives 1 foot 1 
inch and 6 parts for its contents. At 18 years old, the 
teee will be 19^ feet high, 26 inches in circumference^ at 
tb^ groiind, and 13 inches at half tfae height : on«-fowth 



of Id gives B^ inch for the girt Tbis^ squared and muU 
tiplied into the height, gi vies 1 foot 5 incibe$ and 1 ptfrt 
for the contents. Deduct from this the contents of tb<» 
tree at: 12 jears of age^ andithere remains 3 inches and 
7 parts, which is the increase in the IStb year. Tlien 
reduce the contents of the tree when 12 years old, and 
the ioerease in the 13th jeai-f each into parts, dividing the 
former by the latter, and the quotient will be 3*76 ; by 
this number divide 100, and the quotient b 26*5, which 
is the rate per cent, of increase made in the 13th yeair; 
coitsequently, whatever the tree might be worth when 12 
years old, it will, at the end of the 13th year, be improved 
in value after the rate of £26 IQ9, per cent, or, in 
other words^ that will be the interest it will have paid 
that year for the money the tree was worth the precedin|f 
year. 

At every succeeding period, both in this table and 
table L, the like process is gone through. 

Mr* WaUtelPs Ob^ertmtions on Tables /• and II. 

The preceding tables furnish us with the fbllowing; 
xneful information: viz. 

1. That all regular growing trees, measured as above^ 
as often as their age is increased one fourth, contain 
very nearly double their quantity of timber. 

2. That when a tree has doubled its age, its contents 
will be eight-fold. 

S. That when a tree has doubled its age, the annual 
growth will be increased four-fold. 

4. Consequently, that when a tree has doubled its 
age, the proportion that its annual increase bears to the 
oootenti^ ;pf the whole tree is then diminished one half. 



